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Permanent magnet synchronous motor（PMSM） has become the developing 
direction of servo drive in servo drive field. In order to obtain permanent magnet 
synchronous servo system with high performance and wide speed range, and to make 
the system posses better flexibility and strengthen anti-jamming, new control 
strategies and control measures should be studied and applied in the system. This 
paper is aiming at high performance, wide speed range permanent magnet 
synchronous servo system. 
The control strategies of the vector control technique is analyzed and reached in 
this paper. The analyses show that the parameters in d and q axe are decoupling, the 
torque control characteristic is linear, output torque steady, the speed range wide when 
the vector control technique is applied in motion control system. To meet the demand 
of servo drive system, the vector control technique is chosen as the control strategy of 
permanent magnet synchronous servo system. 
Based on automation theory and PID control theory, the configuration and 
mathematical model of all parts of permanent magnet synchronous servo system are 
analyzed carefully. The three loops of the system are designed with the help of 
engineering design method of automation system regulator. The simulation of the 
system is taken； parameters of system regulator are analyzed in detail, joined with 
the influence of load and parameters disturbance on all the pats of the system. 
Sliding mode control strategy (SMC) is introduced, and several problems of SMC 
were also analyzed carefully. The position loop and speed loop of servo system are 
redesigned, with the SMC and PID control strategy. In this case, we can improve the 
robustness of system. According to the experiment results, this new strategy can make 
the systems robust to the influence of load and parameters disturbance. 
This paper programmed based on the experimental apparatus and control 
algorithm, studied on the special functions including linear acceleration and 
deceleration, S-shape acceleration and deceleration, DC braking, parameter detecting, 
diagnosis and response of mal-function, finally the paper carried out solutions. 
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    通常根据伺服驱动机的种类来分类，有电气式、油压式或电气—油压式三种。
伺服系统若按功能来分，则有计量伺服和功率伺服系统；模拟伺服和功率伺服系
统；位置伺服和加速度伺服系统等。 
    电气式伺服系统根据电气信号可分为直流伺服系统和交流伺服系统二大类。 







第一个发展阶段(20 世纪 60 年代以前)，此阶段是以步进电动机驱动的液压
伺服马达或以功率步进电动机直接驱动为中心的时代，伺服系统的位置控制为开
环系统。 
第二个发展阶段(20 世纪 60-70 年代)，这一阶段是直流伺服电动机的诞生和
全盛发展的时代，由于直流电动机具有优良的调速性能，很多高性能驱动装置采
用了直流电动机，伺服系统的位置控制由开环系统发展成为闭环系统。 
第三个发展阶段(20 世纪 80 年代至今)，这一阶段是以机电一体化时代作为
背景的，由于伺服电动机结构及其永磁材料、控制技术的突破性进展，出现了无
刷直流伺服电动机(方波驱动)，交流伺服电动机(正弦波驱动)等新型电动机。 


























    随着永磁材料性能的大幅度和价格的降低，开发出了多种类型的永磁同步电
动机交流伺服系统，并一跃成为交流伺服系统的主流，极其广泛地应用在工业生
成自动化领域中。 












































富的用于电机控制的专用集成电路，如 A/D 转换器、PWM 发生器、定时计数器电
路、异步通讯电路、CAN 总线收发器以及高速的可编程静态 RAM 和大容量的程序
存储器。 
4、位置反馈单元 








用于连接工业控制总线，构成控制网。RS-232 和 CAN 也提供了与 Internet 相连
进行远程实时有线/无线操控的可能性。 
1.3 永磁同步电动机伺服系统的发展趋势 
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